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Discussion
1      Introduction
In RAN #83, a new work item “Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC)” was approved for Rel-16 [1]. The objectives of this new work item include:
· Specification of enhanced inter UE Tx prioritization/multiplexing [RAN1]

· UL cancelation scheme (see section 7.2.1 in TR 38.824) 

· Enhanced UL power control scheme (see section 7.2.2 in TR 38.824)

In last RAN1 meeting, the following agreements were reached.

Agreements:

· Support at least group common DCI for cancelation indication

· FFS whether or not to additionally support UE-specific DCI for cancelation indication
In this contribution, we give our further views on UL cancelation scheme and UL power control scheme for UL inter-UE multiplexing between eMBB and URLLC in Rel-16.
2      Discussion
Considering the stringent latency requirement, URLLC transmission is likely to span wideband resources in frequency domain, while occupying a small number of symbols. In order to keep high resource efficiency, UL inter-UE multiplexing with dynamic resource sharing between eMBB and URLLC is supported.
During the study item phase, two solutions were identified for UL inter-UE multiplexing with dynamic resource sharing between eMBB and URLLC.

· UE UL cancelation mechanism: eMBB UE cancels UL transmission when an indication is detected.

· Enhanced UL power control: URLLC UE transmits over the same resource with eMBB UE transmission. The transmission power for URLLC UL is boosted.
In RAN1 #96bis, it was agreed as working assumption that “PDCCH is used for UL cancelation indication”. eMBB UEs can be informed UL transmission cancellation of UL transmission by either group common DCI or UE-specific DCI. In RAN1 #97, it was agreed to support at least group common DCI for cancelation indication. Group-common DCI can indicate to cancel the eMBB UL transmission on the resources that are occupied by URLLC UEs. Both the time resource and frequency resource to which the UL cancelation applies is explicitly indicated by UL cancelation DCI. Bitmap based indication can be considered for cancelation indication. For the time resource indication, the granularity can be symbol level, while for the frequency resource indication, the granularity can be RB level or RBG level.
Proposal 1: The time resource to which the UL cancelation applies is explicitly indicated by UL cancelation DCI.
Proposal 2: The frequency resource to which the UL cancelation applies is explicitly indicated by UL cancelation DCI.
Proposal 3: Bitmap based indication can be considered for cancelation indication.
eMBB UL transmission may including PUSCH, PUCCH, SRS and PRACH. Upon detecting group-common DCI, if collision occurs, at least PUSCH and SRS can be cancelled for eMBB UEs, while cancellation of PRACH and PUCCH need further studied.
Proposal 4: PUSCH and SRS can be cancelled for eMBB UEs by UL cancelation indication.
It has been agreed that “Upon detecting an UL cancelation indication, at least stop without resuming is supported”. From our view, after URLLC transmissions from other UEs are complete, eMBB UEs can be informed to re-schedule UL transmission. UE specific DCI can be used to re-schedule the UL transmission.
Proposal 5: UE specific DCI can be used to re-schedule the UL transmission.

As captured in TR38.824 [2], Enhanced UL power control is considered as one potential enhancement for UL inter-UE Tx prioritization/multiplexing. It was agreed during the study item phase that no change of eMBB UE power control scheme is assumed in Rel-16. Thus only enhanced dynamic power boost of URLLC transmission is considered, including dynamic change of power control parameters (e.g. P0 and alpha without SRI configured) and enhanced TPC (e.g. increased TPC range and finer granularity). For DG-PUSCH, the open-loop parameters can be indicated by DCI without using SRI.
Proposal 6: For DG-PUSCH, the open-loop parameters can be indicated by DCI without using SRI.
In the above discussion, the scenario that UL inter-UE multiplexing with dynamic resource sharing between DG-PUSCH for eMBB and DG-PUSCH for URLLC is considered. There are another two senarios:
· Scenario 1: UL inter-UE multiplexing between DG-PUSCH for eMBB and CG PUSCH for URLLC

· Scenario 2: UL inter-UE multiplexing between CG PUSCH for eMBB and CG PUSCH for URLLC

Common solutions as for UL inter-UE multiplexing with dynamic resource sharing between DG-PUSCH for eMBB and DG-PUSCH for URLLC are preferred to address the problems for the above two scenarios. Group common DCI can be used to indicate whether the configured grant resource is available or not.
Proposal 7: Group common DCI can be used to indicate whether the configured grant resource is available or not.
3      Conclusion
In this contribution, we discussed UL inter-UE multiplexing between eMBB and URLLC. Based on the discussion, we have following proposals:
Proposal 1: The time resource to which the UL cancelation applies is explicitly indicated by UL cancelation DCI.
Proposal 2: The frequency resource to which the UL cancelation applies is explicitly indicated by UL cancelation DCI.

Proposal 3: Bitmap based indication can be considered for cancelation indication.
Proposal 4: PUSCH and SRS can be cancelled for eMBB UEs by UL cancelation indication.
Proposal 5: UE specific DCI can be used to re-schedule the UL transmission.
Proposal 6: For DG-PUSCH, the open-loop parameters can be indicated by DCI without using SRI.
Proposal 7: Group common DCI can be used to indicate whether the configured grant resource is available or not.
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